ABSTRACT Despite the availability of standard treatment guidelines for malaria in Pakistan adherence to protocols by prescribers is poor. This descriptive, cross-sectional study aimed to explore the perceptions and knowledge of prescribers in Islamabad and Rawalpindi cities towards adherence to standard treatment guidelines for malaria. A questionnaire was distributed to a random sample of 360 prescribers; 64.7% were satisfied with the available antimalarial drugs and 41.3% agreed that antimalarial drugs should only be prescribed after diagnostic testing. Only half the prescribers had the guidelines available in their health facility. Almost all the prescribers (97.7%) agreed that there was a need for more educational programmes about the guidelines. Most prescribers were unaware of the correct standard treatment regimen for Plasmodium falciparum and P. vivax malaria. There were no differences in knowledge between males and females, but prescribers having more experience, practising as general practitioners and working in private health-care facilities possessed significantly better knowledge than their counterparts. 
Introduction
Irrational use of drugs has become a serious problem in developing countries. One of the causes of irrational drug use is the absence and/or lack of implementation of standard treatment guidelines (STGs) for the most common diseases in these countries [1] . This has resulted in prescribing and dispensing of different drugs for the same disease, resulting in non-uniform treatment. STGs are one of the tools to support effective clinical practice and promote the rational use of drugs. Treatment guidelines are designed with the collective opinion of a wide group of recognized national experts and are used as a guide to treatment choices and also as a reference book to help in the overall management of patients [2] . In the case of malaria several studies have reported inappropriate prescribing practices in both public and private health-care facilities due to lack of adherence of prescribers with the STGs [3] [4] [5] [6] . Other studies have reported improved case management after implementation of STGs, but have shown little impact on prescribing habits due to lack of follow up on the implementation of these guidelines [7] [8] [9] . Rational prescribing requires that prescribers follow a standard process of prescribing in accordance with STGs, which enables a consistent, therapeutically effective and economically efficient use of drugs. In turn, prescribers' professionalism and commitment to conforming to the criteria for rational drug use has a positive influence on the compliance of patients and outcome of therapy [10] .
National treatment guidelines for malaria in Pakistan were designed and published in 2005, through collaborative efforts of the Pakistan Directorate of Malaria Control, the World Health Organization and a technical core group [11] . The guidelines included diagnostic criteria, choice of drug treatment, follow-up and measures to be taken for prevention and control for malaria. The treatment for uncomplicated malaria includes chloroquine + premaquine for the treatment of malaria caused by Plasmodium vivax, or artesunate + sulphadoxine/pyrimathamine for the treatment of P. falciparum malaria. Chloroquine is recommended as first-line drug in the treatment of all types of malaria if laboratory diagnosis is not confirmed, while artemether/lumefentrine is recommended as the first-line drug only for confirmed cases of P. falciparum.
Despite the introduction of STGs the country, most medical practitioners in Pakistan are inclined to practice their own protocols to treat malaria rather than adhering to standard regimens [12, 13] . This might eventually lead to the emergence of higher rates of resistance to antimalarial drugs in the country [14] . The main objective of the present study was to explore the perceptions and knowledge of prescribers towards adherence to national STGs for malaria in 2 cities of Pakistan.
Methods

Study design
A descriptive, cross-sectional study design was used to evaluate the knowledge and perceptions of prescribers regarding adherence to standard treatment regimen for malaria in the 2 major cities of Pakistan: Islamabad (the national capital) and Rawalpindi (its twin city). The study was approved by the Pakistan malaria control programme.
Sampling of facilities and respondents
This study was conducted from January to March 2011. The study population included prescribers from Islamabad and Rawalpindi. Calculations of sample size were performed using Raosoft® sample size calculator to determine the size of sample that represents the population of registered prescribers [15] . Considering the current population of registered prescribers (N = 5615), a sample size of 360 was required to achieve 95% confidence level with 5% margin of error. A sample of 360 prescribers was selected randomly from the 2 cities (180 prescribers per city). The prescribers were contacted and given an explanation of the purpose of the study, and their verbal consent to participate in the study was obtained. None of the prescribers refused to participate in the study.
Study tool
A questionnaire was developed through focus group discussions by using the national STGs for malaria as a reference. Two focus group discussions were carried out at different time intervals with 4 different groups of experts including malariologists and clinicians working at the malaria control programme, specialists, physicians and doctors from academia. Each group comprised 3-4 participants for the development, finalization, face and content validity of the data collection tool. Pilot testing was carried out on 38 prescribers (10%) of the total sample size before beginning the final study. A Cronbach alpha value of 0.72 confirmed the reliability and internal consistency of the questionnaire.
The questionnaire comprised 5 sections. The first section included information regarding prescriber's demographic characteristics: sex, city, sector (public/private), type of health facility, profession and years of experience. In the second section, perceptions of prescribers regarding current treatment practices for malaria in the country were explored. In the third section the perceptions of prescribers regarding contributing factors towards lack of adherence to STGs were explored, including patient-related factors, availability and accessibility of the guidelines for reference, prescriber's experience/personal preference and lack of guideline enforcement. Sections 2 and 3 of the questionnaire included a set of statements in which respondents were asked to indicate their level of agreement using a 4-point Likert scale where 1 = strongly disagree, 2 = disagree; 3 = agree and 4 = strongly agree. A 4-point Likert scale was used in order to avoid confusion with neutral responses. In the fourth section, the perceptions of prescribers regarding the effectiveness of different currently available antimalarial drugs were explored. In the last section, the knowledge of prescribers regarding standard treatment regimens for malaria was assessed in 2 subscales. Responses were assigned as 1 = yes/correct and 2 = no/incorrect. Subscale 1 included 2 questions regarding standard treatment regimens for P. vivax (score 2-4) while subscale 2 included 4 questions regarding standard treatment regimens for P. falciparum (score [4] [5] [6] [7] [8] . The composite score range was 6-12 and a lower score indicated better knowledge.
Data collection
Two teams, one in each city, with 10 data collectors in each team, were trained by the group of experts including the principal investigator. The questionnaire was hand-delivered to prescribers by the data collectors. Informed and verbal consent for participation was taken from the respondents. Respondents were assured about the confidentiality of information verbally and were shown an undertaking signed by the principal investigator. The questionnaire was self-completed by the prescribers and was collected from them on the same day.
Data analysis
The data were computed and analysed using SPSS, version 16 program and descriptive analysis was conducted. The results of each item in the questionnaire were reported as percentages and frequencies. The Kruskal-Wallis test (P ≤ 0.05) was used to compare the knowledge scores of prescribers about standard malaria regimens by profession, length of experience and type of health-care facility, and the MannWhitney test (P ≤ 0.05) was used to compare the knowledge of prescribers by sex, sector and city.
Results
Background characteristics
Out of 360 prescribers, 62.2% were male while 37.8% were female (Table  1) . Just over two-thirds (68.1%) of the total prescribers were working in the public sector, while 31.9% were from the private sector. A total of 72.2% were working in tertiary health-care facilities (providing specialized health care in large research and teaching hospitals), 2.2% in secondary health-care facilities (Tehsil headquarters and district headquarter hospitals), 5.0% in basic health units (providing primary health care services including health protection and promotion services) and 20.6% were from private clinics. Cases were referred from lower to higher level (primary to tertiary) depending on the severity of problem and the available infrastructure. Of the total prescribers 20.6% were house officers, 56.9% medical officers, 7.5% specialists and 15.0% general practitioners. Regarding the experience of the prescribers, 20.3% had working experience of < 1 year, 42.8% had 1-5 years, 22.2% had 6-10 years and 14.7% had > 10 years.
Satisfaction with available antimalarial drugs
The results highlighted that 64.7% of the prescribers were satisfied with the currently available antimalarial drugs and 41.3% agreed that prescribing antimalarial drugs after performing a diagnostic test was beneficial in the management of malaria. Just over half (56.3%) of the prescribers reported the absence of STGs for malaria in their health-care facility and 94.1% agreed that prescribing from the STGs was cost-effective. The great majority of prescribers (97.7 %) agreed that there was a need for more educational programmes to increase knowledge and awareness about the available treatment guidelines for malaria (Table 2) .
Factors affecting lack of adherence
A majority of prescribers were of the view that patient-related factors (93.8%), availability of STGs for reference (98.6%), lack of awareness of prescribers regarding STGs (70.2%), prescribers' experience (95.5%) and lack of enforcement of STGs for malaria (97.5%) were the main factors contributing towards lack of adherence to STGs in the management of malaria in Pakistan (Table 3) .
Effectiveness of antimalarial drugs available
Most of the prescribers were of the view that artemisinin-based combination therapy (ACT) (89.7%), chloroquine + primaquine (89.7%) and primaquine 0.75 mg/kg (82.2%) were the most effective antimalarial drugs available in Pakistan for management of malaria. Single-dose primaquine + ACT (77.2%) and dihydroartemisinin + piperaquine (40.3%) were considered the least effective antimalarial drugs (Table 4) .
Prescribers' knowledge about standard treatment regimens
Most of the prescribers were unaware of the correct standard treatment regimens for P. falciparum and P. vivax malaria. Only 66.4% of the prescribers were aware about the correct regimen for chloroquine and 23.3% knew the correct regimen for premaquine used for treatment of P. vivax malaria. On the other hand, 74.7% knew the correct regimen for artemether/lumefentrine and 35.3% were aware about the regimen for artesunate used for treatment of P. falciparum malaria ( Table 5 ).
The composite scores for knowledge were taken into account when assessing the knowledge of prescribers for the whole therapeutic regimen. The median score for overall knowledge of prescribers regarding the malaria treatment regimen was 10 (range 6-12), for the treatment regimen for P. vivax it was 3 (range 2-4) and for P. falciparum it was 7 (range 4-8).
Significant differences were found in the knowledge scores of prescribers between those in the public and private sector and between the 2 cities, while no significant difference was found between the sexes (P < 0.05, MannWhitney test). Prescribers working in the private sector had comparatively better knowledge about the standard ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫املجلد‬ ‫الرابع‬ ‫العدد‬ treatment regimen for malaria than those in the public sector and those in Rawalpindi had better knowledge than in Islamabad (Table 6 ). Prescribers working as specialists had significantly better knowledge than other professions, while those with more years of experience and those practising as specialists had better knowledge (P < 0.05, Kruskal-Wallis test).
Discussion
Most of the medical practitioners in developing countries including Pakistan are inclined to practise their own protocols to treat malaria rather than adhering to standard regimens [12] . The results of the present study showed that most of the prescribers agreed that the absence of STGs for malaria in their health-care facilities, lack of awareness of prescribers regarding STGs, prescribers' experience and lack of enforcement of STGs were the main factors contributing to irrational treatment practices for malaria in Pakistan.
The results of the present study were in line with a study conducted in Nigeria, which showed similar findings in terms of irrational prescribing practices due to lack of adherence to national treatment guidelines although they did not link this to the development of resistance [16] .
The results of the present study highlighted that most of the prescribers were satisfied with the currently available antimalarial drugs, although little data regarding the resistance of currently available antimalarial drugs have been reported in Pakistan. However, poor vector control, limited access to antimalarial drugs, lack of laboratory investigation and lack of a national database for registering the actual number of malaria cases in different provinces of Pakistan might be the main factors contributing to the high prevalence of malaria in the country [13] . Around half of prescribers also agreed that prescribing of antimalarial drugs after performing a diagnostic test is beneficial in the management of malaria. It was observed that prescribing of antimalarial drugs after laboratory confirmation significantly decreased the total number of prescriptions in Malawi [17] . ACT was the most effective antimalarial drug for the management of malaria in Pakistan according to almost 90% of our respondents. The results of the study are in line with another study which showed predominately use of ACT for the treatment of malaria in Nigeria [18] . The overall knowledge of prescribers regarding standard treatment regimens for malaria was inadequate in Pakistan. Most of the prescribers were unaware of the correct standard treatment regimen for the treatment of P. falciparum and P. vivax. This might be due to the lack of implementation of STGs for malaria in the country. The results of the present study confirm the findings of a study in Cambodia, which concluded that the high rate of inappropriate prescriptions for malaria are mostly due to lack of or inappropriate doses, frequency, dosages and duration of treatment [19] .
We found no difference between male and female prescribers in knowledge regarding the standard treatment regimen for malaria, although prescribers working in the private sector and in Rawalpindi had comparatively better knowledge than public sector workers and those in Islamabad, the capital. This might be due to the fact that a greater proportion of the population visit the private sector for treatment. Previous studies have reported many problems associated with prescribing practices in both public and private health-care facilities and both private and public practitioners usually do not comply with the STGs [16, 20] .
The present study highlighted that prescribers having more experience and working as specialists possessed relatively better knowledge about malaria treatment. These results are in line with another study which also showed specialists to be more knowledgeable about care in general, as they use medications associated with improved survival, comply with STGs and use more resources including diagnostic tests and procedures [21] . In our study general practitioners had comparatively better knowledge regarding standard treatment regimen for malaria than their counterparts. This might be due to the fact that most of the specialists are working as general practitioners running their own private clinics in the evening in Pakistan. General practitioners are usually the main prescribers of antimalarial drugs due to the ease of access to their services and affordability for a large proportion of the population. This illustrates the potential role of general practitioners in determining prescribing patterns. Thus attention should be focused on training of this group of prescribers in future interventions or when there are modifications or updates to the national antimalarial drugs policy [22] . Almost all of the prescribers in our survey were of the view that there is a need for more educational programmes to increase knowledge and awareness about the STGs. The influence of inappropriate prescribing of antimalarial drug on development of drugs resistance in malaria highlights the need to improve malaria treatment practices through well organized and planned health education training programmes of prescribers [23, 24] . The study was conducted in only 2 cities of Pakistan and the results of the study may not be generalizable to other parts of the country. Unavailability of a national updated database for registered malaria cases in Pakistan, financial and logistic constraints and political turmoil in the country were some of the problems faced during the conduct of the study.
Conclusions
The overall knowledge of prescribers regarding standard treatment regimens for malaria in the 2 cities of Pakistan was inadequate. Most of the prescribers were unaware of correct standard treatment regimens for the treatment of P. falciparum and P. vivax. Prescribers having more experience, practising as general practitioners and working in private health-care facilities possessed comparatively better knowledge. This indicates the potential to promote rational drug use in the private sector even though the public sector is generally targeted for interventions. Innovative approaches are needed to promote and implement STGs in the country to improve the knowledge and adherence of prescribers in the hope that this will result in better practices and control of malaria in Pakistan.
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